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FOSSIL INSECTS. 

The Fossil Insects of North America, with Notes on some 
European Species. By Samuel H. Scudder. 2 Vols. 
4to, Illustrated. (New York: Macmillan and Co., 
1890.) 

HE name of Mr. S. H. Scudder is familiar to students 
of every branch of zoology through his invaluable 
“Nomenclator Zoologicus.” Though that work alone 
would be sufficient to earn the gratitude of zoologists, yet 
the author’s claims to especial distinction really rest on 
the results of his investigations into the structure and dis¬ 
tribution of fossil insects, and more particularly those of 
North America. 

The magnificent work before us, containing consider¬ 
ably more than a thousand pages of letterpress, and illus¬ 
trated by no less than sixty-two beautifully-executed 
plates, as well as by numerous figures in the text, con¬ 
tains, in a collective form, practically the whole of the 
author’s contributions to the history of North American 
fossil insects, together with much important information 
relating to those of Europe. In reality, however, it treats 
of more than is revealed by its title, since the author in¬ 
cludes under the head of insects not only the animals 
usually thus designated (which he distinguishes as Hexa¬ 
pods), but likewise the Myriopods and Arachnids. Since 
the issue of the work is limited to 100 copies (each sepa¬ 
rately numbered), it is probable that it will soon acquire 
an adventitious value above that which it possesses from 
its intrinsic merits. Apart from the author’s admirable 
account of fossil insects (in the larger sense of the term) 
contributed to Prof, von Zittel’s “ Palasontologie,” the 
work is the only one giving an exhaustive history of the 
subject, and is therefore invaluable to all interested in 
this branch of study. And the excellent manner in which 
the volumes are turned out demands a meed of praise 
alike to author, artists, and printers. Indeed, the only 
serious fault in the book is that in the first volume no 
explanation of the plates is given otherwise than in the 
text, at the close of the articles they severally illustrate. 
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The first of the two volumes treats exclusively of the 
pre-Tertiary insects, and consists of a reprint of upwards 
of twenty articles and essays published in various serials, 
dating from December 1866 to September 1890. The 
second volume, which is a replica of the one recently 
issued by the U.S. Geological Survey of the Territories, 
formerly under the charge of the late Dr. F. W. Hayden, 
contains practically the whole of what has been written 
concerning the Tertiary fossil insects of North America, 
in which field the author, with one small exception, is the 
sole worker. 

In the first volume, as we are informed in the introduc¬ 
tion, the whole series of essays shows the manner in 
which the author’s views have been gradually modified 
in certain respects with increasing knowledge ; and we 
think he has exercised a very wise discretion in allowing 
the articles to stand as they were written, and thus per¬ 
mitting the gradual evolution of his later views to be 
traced. 

The earliest known true insect is Paloeoblattina of the 
lower part of the Upper Silurian of France, regarded by 
its describer as a cockroach, although considered by our 
author as probably one of the Neuropteroid Palaeodictyo- 
ptera (p. 286) ; but with this exception the insects from 
the Upper Devonian of the United States claim the 
earliest position. It is, however, only (as the author tells 
us elsewhere) when we reach the coal-measures that we 
find insect-faunas of any considerable extent, such as 
those of France and Illinois. The Permian, if, with the 
author, we refer the coal of Saarbriick to the Carboniferous, 
is, however, poor in insects ; and the Trias, with the ex¬ 
ception of that of parts of Colorado, almost barren. The 
later Secondary beds of America are likewise very barren 
of insect-remains, so that we have to turn to Europe to 
gain any definite knowledge of the fauna of that date. 
In the Tertiaries abundant insect-faunas occur in several 
river and lake-basins of both hemispheres ; two of the 
most celebrated being the Florissant basin of Colorado, 
and that of CEningen on the Rhine. 

The wings of the Palaeozoic insects being those parts 
of the body which are most commonly preserved in a 
satisfactory condition, Mr. Scudder, at the comrnence- 
ment of his studies, devoted particular attention to this 
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subject ; and the first volume commences with an inquiry 
into the relationship of the Neuropteroid insects of the 
North American Carboniferous to the existing Neuroptera, 
as exemplified by the structure of their wings. It would 
be out of place here to allude to the variations in the 
structure of the veins of the wings presented by different 
groups of insects, and their derivation from a common 
plan of structure ; and we may accordingly proceed to 
notice the most interesting chapter in the whole volume. 
This is the essay on Palasodictyopte^a, commencing on 
p. 2S3. Here we have a detailed account of the reasons 
which induced the author to separate the whole of the 
Palaeozoic insects from the existing orders under the 
name of Palaeodictyoptera—a term first proposed by 
Goldenberg in lieu of Dohrn’s preoccupied Dictyoptera, 
which had been suggested for an order typified by the 
Permian Eugereon. This order is defined more by the 
generalized characters of its various members, and the 
lack of those special characteristics which are the pro¬ 
perty of existing orders, than by any definite peculiarities 
of its own. One of its most important features is, how¬ 
ever, that the two pairs of wings are always closely 
similar to one another, being equally membranous, and 
with the six principal veins always developed. With the 
exception of a few cockroach-like insects found in the 
American Trias, the Palaeodictyoptera not only includes 
all the insects of the Palaeozoic, but is restricted to that 
period, and is, therefore, extremely convenient to the geo¬ 
logist. The order is divided into various sections, which are 
severally regarded as the ancestors of the existing orders 
whose names they bear. Thus, the Palaeozoic cock¬ 
roaches constitute the Orthopteroid Palaeodictyoptera ; 
while we have a Neuropteroid section represented by 
Platephemera, Miamia , &c. ; and an Hemipteroid one 
by the above-mentioned Eugereon. The presence in 
wood of Carboniferous age of borings similar to those 
made by modern Coleoptera, further suggests the exist¬ 
ence of a Coleopteroid section of the order. The author 
(p. 320) considers that such Coleopteroids “at first showed 
no greater distinction between the front and hind wings 
than existed in other Palaeodictyoptera ; but afterwards 
those races were preserved in which the thickening of the 
membrane of the upper wings the better protected the 
insects in their burrows for the marriage flight in open 
air.” 

The author gives a still fuller account of the reasons 
for adopting the order Palaeodictyoptera, in the essay on 
“ Winged Insects from a Palaeontological Point of View " 
(p. 317), from which the preceding extract is taken. 
Great stress is there laid on the fact that the differentia¬ 
tion of wing-structure characteristic of modern insects did 
not exist in those of Palaeozoic times ; all of them having 
a common type of neuration barely admitting of division 
into families. The differences in the organs of the 
mouth, as exemplified by the biting Progonoblattina (a 
Palaeozoic cockroach) and the suctorial Eugereon , are 
considered merely as physiological adaptations of no 
morphological value (pp. 284, 285). 

The facts and arguments detailed by the author leave, 
then, no doubt as to the close affinities and undiffer¬ 
entiated characters of all the Palaeozoic insects ; and also 
that the group Palaeodictyoptera includes the ancestors 
of a considerable number of the existing orders of insects. 
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Since, however, all the latter are clearly divergent 
branches from one or more common stocks, and are in 
no sense ancestral to one another, the suggestion arises 
whether it might not be advisable to group all the existing 
orders together—say, under the name of the Neodictyo- 
pterine “ series” ; and to rank the Palsodictyoptera as a 
“series” of equal value, in which the various members 
were not sufficiently differentiated from one another to 
constitute “orders.” It is a very significant fact that,, 
while the Palaeozoic insects show ancestral forms of those 
recent orders grouped together by Packard as the 
Heterometabola, they include no ancestral types of the 
more specialized orders—Lepidoptera, Hymenoptera, and 
Diptera—constituting the Metabola. We have, therefore, 
proof that these specialized types are of later date; 
and it thus appears that palaeontological evidence is in 
favour of Packard’s classification. 1 Of the existing orders 
of insects it appears, indeed, that while the Neuroptera, 
Orthoptera, and Coleoptera are more or less fully repre¬ 
sented in the Trias, it is not till the Lias that we meet 
with Hemiptera (Rhynchota), although Eugereon may be 
taken as sufficient evidence that a Triassic member of 
that order must have existed. None of the Meta¬ 
bola are known before the Lias, the Diptera and 
Hymenoptera dating from that epoch, while the Lepido¬ 
ptera are unknown till the Middle Jurassic. 

Though space does not permit of much further reference 
to the true insects of the pre-Tertiary epochs, we cannot 
pass over the interesting essay (p. 323) on the oldest 
known insect larvae. These larvae, which appear to be 
very abundant in the Trias of the Connecticut River,, 
are known as Mormolucoides ( Palephemera ), and there 
has been much discussion as to whether they indicate 
Coleopteroid or Neuropteroid insects. Mr. Scudder’s 
mode of treating this difficult question is a model of 
palaeontological induction. After carefully reviewing 
all the evidence, he concludes that the fossils come 
nearer to the larvae of the Neuropterous families Pse¬ 
ndee, Ephemeridce, and Sialidee , and that the relationship 
is nearest to the latter family, which belongs to the true 
Neuroptera. Anotherexceedingly interesting article (p.433) 
refers to the cockroaches of the Fairplay beds, Colorado. 
Several of the species from these beds belong to the 
Palaeodictyoptera, showing the complete interdependence 
of two of the veins of the fore-wing characteristic of the 
Palteozoic types. Others, however, are true Orthopteroid 
cockroaches, and we thus seem to have presented to our 
view the very period when the Palasodictyoptera were 
passing into the Orthoptera. From the mingled Palaeo¬ 
zoic and Mesozoic facies presented by their insect fauna, 
the author is disposed to refer the Fairplay beds to the 
Trias ; although, as is so frequently the case, the plant- 
evidence does not accord with that presented by the 
animals. 

Passing to the Pakeozoic Myriopods, we notice that 
while all the forms described in the earlier essays are 
clearly referable to extinct ordinal groups, the progress 
of discovery has recently shown (p. 393) that side by side 
with these lost types there existed in the Coal-measures 
of Illinois Centipedes closely allied to existing forms, and 

1 Many authorities, attaching more importance to the nature of the meta¬ 
morphosis, transfer the Coleoptera to the higher group (Holometabola), in 
which some also include the true Neuroptera, placing the Eseud oneuroptera 
with the Orthoptera. 
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belonging to the same ordinal group (Chiiopoda). The 
essays respectively commencing on pp. 195 and 247 of the 
first volume give the full history of the specimens on 
which the author founded the orders Protosyngnatha and 
Archipolypoda. The former group is represented only by 
a single specimen from the Carboniferous of Illinois, 
described as Palaocampa; this curious creature being 
of small size, and in its short body, with pencils of 
bristles on the back, presenting a superficial resemblance 
to the well-known larva of the tiger-moth. Of more 
interest are the Archipolypoda, confined in America to 
the Carboniferous and Permian, although represented in 
the “ Old Red ” of Scotland. A restoration in Plate 
vii. a, of one of the largest of these creatures ( Acanthcr - 
pestc .sj gives an excellent idea of their extraordinary 
appearance ; the animal being represented as emerging 
from the water and ascending the stem of a Lepidoden- 
dren. The figured species attained a length of about 
one foot ; its amphibious habits being inferred from the 
presence of lateral apertures presumed to be branchial. 
The Archipolypoda agree with the Diplopoda, or Mille¬ 
pedes (and thereby differ from the Chiiopoda), in having 
two ventral plates, each carrying a pair of limbs, to every 
dorsal plate, but differ in that each dorsal plate occupies 
at most only two-thirds, instead of nearly the whole of 
the circumference of the body. The larger species, like 
the figured one, were further distinguished by carrying 
rows of long spines on the dorsal plates. The smaller 
forms originally discovered by Sir j. W. Dawson in the 
Sigillarian stems of Nova Scotia, which were doubtless 
of purely terrestrial habits, and have been described as 
Xylobius and Archiiilus , appear to indicate a distinct 
group of this order approximating to the modern 
Millepedes. 

As an instance of the danger of drawing inferences in 
palaeontology from negative evidence, we may quote a 
sentence from p. 196 of the first volume, where the author 
states that “ The Diplopoda are universally considered 
the lower of the two in their organization, and it is there¬ 
fore not surprising to find that no Chiiopoda have been 
found in rocks older than the Tertiary series, while 
Myriopods with two pairs of legs corresponding to 
each dorsal plate range back through the entire 
series of rocks to the Coal-measures.” This inference 
is, of course, completely traversed by the above-men¬ 
tioned discovery of Carboniferous Chiiopoda ; and it 
may be suggested whether the presumed coalescence of 
two dorsal segments in the Diplopoda and Archipolypoda 
is not a character in advance of the Chiiopoda. 

The only essay devoted to Arachnids in the first 
volume is the one commencing on p. 4(9, which was 
originally published for the first time in September [890. 
This essay treats of the Pal.eozoic order Anthracomarti, 
and of that division of the Pedipalpi known as the 
Phrynidea ; the Scorpions being reserved for a future 
occasion. The Arachnids differ from both the insects 
and Myriopods in being represented by an existing order 
(Scorpions) as far back as the Silurian. Indeed, the 
only extinct order of the class is the Anthracomarti, 
which is confined to the Carboniferous, and is regarded 
as having some points of connection with the Adelarthro- 
somata, as represented by the Pluilam'idx (“ Harvest- 
men”), and others with the Pedipalpi, the relationship 
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being on the whole nearer to the latter. They are charac¬ 
terized by their somewhat depressed bodies, in which the 
abdomen is distinct from the cephalothorax, and consists 
of a single mass composed of from four to nine distinct 
joints ; while the palpi are short, and do not terminate 
in pincers or claws. With the possible exception of the 
Scorpions, these appear to have been the most abundant 
of the Carboniferous Arachnids, and were represented by 
a number of genera ; those described in the essay before 
us being arranged in two families and six genera. In 
the Phrynidean section of the Pedipalpi, containing the 
Spider-Scorpions, Mr. Scudder describes a new Car¬ 
boniferous genus, CvtPophanm , besides giving further 
characters ofa previously-described species of GcraPinura, 
whose nearest living ally is Thjlyfihnnus, of the tropical 
regions of Asia, America, and Australia. 

Passing to the second volume, on the Tertiary insects, 
of which only a very brief notice can be given, we may 
touch upon a few points mentioned by the author in the 
introduction. One of the most noteworthy circumstances 
to which he refers is the extraordinary profusion in which 
insect remains have been preserved in some of the 
Tertiary lake-basins of North America, this being espe¬ 
cially the case with the Florissant basin of Colorado, 
belonging to the Oligocene epoch. Not less remarkable 
is the fact that in “hardly a single instance has the same 
species been found at two distinct localities”; and this 
not only when the localities arc separated by hundreds of 
miles, but even when they are comparatively near. The 
author considers that this peculiarity may be explained 
by the absence of exact synchronism between any of 
the insectiferous beds, and he is thus led to infer that 
insects will probably afford very valuable aid in deter¬ 
mining geological horizons, the modification of species 
having progressed much more rapidly than is the case 
with plants. 

Another point to which attention is directed relates to 
the extraordinary number of forms known only by a 
single specimen ; the author stating that, in beds whence 
thousands of insects have been obtained, every third or 
fourth specimen will prove to be a new form. The in¬ 
terest of these investigations is enhanced by the discovery 
that a considerable proportion of the Tertiary insects must 
be referred to extinct genera ; the author considering that 
n large number of the species he has placed in existing 
genera will eventually have to be removed to new ones. 
We trust, however, that Mr. Scudder will not burden the 
science with more new terms than are absolutely essen¬ 
tial ; more especially since, if he favours us with a new 
edition of his “ Nomenclator,” he will have the additional 
labour of recording them a second time. 

Following the introduction there is a chapter devoted 
to the American localities where fossil Tertiary insects 
are most abundantly found. In addition to the Florissant 
basin of Colorado, there are deposits of approximately 
the same age on the White River in Colorado and Utali, as 
well as on the Green River in Wyoming. Less productive 
spots include a town in Wyoming, rejoicing in the appro¬ 
priate name of “ Fossil,” as well as various places in 
British Columbia, Ontario, and Pennsylvania. There are 
also a certain number of insects - mostly Coleoptera— 
from Pleistocene or recent bone-caves and other super¬ 
ficial deposits. 
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By far the greater bulk of the enormous collection 
with which the author has had to deal was obtained 
from the Florissant basin ; and it is to these alone that 
our few remaining observations will refer. The mass of 
material from these deposits is, however, so vast that in 
the present volume (large as it is) the author has found it 
possible to deal only with the Arachnids, Myriopods, and 
the Neuroptera, Hemiptera, and Orthoptera among the 
true insects. Some introductory remarks are, however, 
given as to the relative proportions in which the Lepido- 
ptera, Hymenoptera, Diptera, and Coleoptera, are repre¬ 
sented in these beds. 

The total number of specimens of insects obtained 
from Florissant during the labours of a single summer is 
estimated to be more than double that obtained during 
thirty years at the celebrated European locality, (Eningen. 1 
A remarkable difference occurs between the relative 
number of species of the different orders of insects 
found at the two places. Thus, while at (Eningen the 
Diptera are less than 7 and the Hymenoptera less 
than 14 per cent, of the whole ; at Florissant they reach 
respectively 30 and 40 per cent. On the other hand, 
while the CEningen Coleoptera form nearly half of the 
whole number, at Florissant they fall to 13 per cent. The 
great percentage of Hymenoptera is due to the prodigious 
number of ants ; in which respect, as also in the small 
p'oportion of beetles, the fauna agrees better with that 
of Radaboj, in Croatia, to which it likewise approximates 
more closely in age. It would take too much space to 
enter into the details of the proportions in which the 
various families of the different orders are represented in 
these beds; but it appears that, with the exception of 
the Lepidoptera, nearly every prevalent family may be 
demonstrated to have been in existence at that epoch. 
Among the beetles, about three-fifths belong to the 
normal series, and the remaining two-fifths to the 
weevils ; water-beetles being unexpectedly scarce. Lepi¬ 
doptera are rare, only eight species of butterflies, all 
referable to different and extinct genera, and about the 
same number of moths being at present known. It is of 
especial interest to note that, while seven of the eight 
butterflies belong to the Nytnphalidm , no less than two 
of these are referable to the sub-family Libytheina , the 
members of which, although found in every quarter of the 
globe, are fewer in number than many other groups, con¬ 
sisting only of ten species, referable to the single genus 
Libythea. It is, therefore, a legitimate inference that 
the Libytheina have been on the wane since the Oligo- 
cene or some later Tertiary epoch. Some writers, it may 
be mentioned, regard Libythea as the representative of a 
family rather than a sub-family. 

In taking leave of the author, we congratulate him on 
the patience and perseverance which have carried him 
thus far through a task of unusual magnitude and diffi¬ 
culty, and hope ere long to have the pleasure of welcoming 
its completion. With the widely-scattered literature of 
palaeontology ever increasing, the importance and value 
of monographs like the present, where the whole subject 
is collectively treated by a master-hand, cannot be too 
highly estimated. R. Lydekker. 

r fEningen Is situated on the right bank of the Rhine, between Shaffhausen 
and Constance, and is in Bad in, and not, as the author states on p. 26, in 
Bavaria. 
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5 TA TISTICS OF POPULA TION AND DISEASE. 
Studies in Statistics. ■ By George Blundell Longstaff. 

(London ; Edward Stanford, 1891.) 

TUDIES ” is a title appropriate to these somewhat 
detached investigations concerning at least three 
different classes of subject. The first few chapters, relat¬ 
ing to vital statistics, are described by the author as “ of 
an introductory and elementary character”; though the 
discussion which is contained in one of them, on the 
fluctuation of death-rates, varying according to the cause 
of death, does not appear to us so very rudimentary. 

A great part of the book is occupied with the “growth 
of population " : whether by “ natural increase ” or immi¬ 
gration. England and Wales alone add 1000 a day to 
the population of the world. “ Over and above reserve 
men who fill up the gaps caused by death, a fresh regi¬ 
ment at full war strength daily marches to the front.” 
To what quarters are they marching ? The answer in¬ 
volves a consideration of intra-migration, as Mr. Long- 
staff terms the migration between the several divisions 
of the same kingdom. The inquiry brings into view the 
relatively slow increase of rural as compared with urban 
districts—a contrast not peculiar to the United Kingdom. 

These and other facts, extracted from records acces¬ 
sible to all, are not absolutely new to the student of 
Statistics. Yet they excite gratitude, almost as much as 
if they were wholly due to the author ; enhanced as they 
are by the wealth of his inferences and the luxury of his 
illustrations. 

The statistics of the growth of America are less familiar 
to the English reader. By a careful analysis of the Ame¬ 
rican census, Mr. Longstaff estimates that nearly one-third 
of the whole population (almost 2S per cent.) is “foreign”; 
considering - as foreign not only those born of foreign 
parents (whether in America or elsewhere), but also half 
of those who, though native-born, have one foreign parent. 
This heterogeneity of population constitutes a grave social 
and political danger ; particularly in the case of the 
rapidly-growing coloured population. In more than one 
sense, says the author, a black cloud may be said to hang 
over the future of the Republic. 

Canada is not equally threatened by the dangers arising 
from a mixed population. Yet, even in Canada, the fact 
that the persons of French race form about a third part 
of the population, and increase more rapidly than any other 
known people, “ cannot but be a source of anxiety and 
possible trouble in the future.” The solidity of our Aus¬ 
tralian colonies is more perfectly satisfactory'. 

Surveying the British Empire, the writer exhibits the 
growth of the colonies relatively to the mother country 
during the last half-century. Whereas the ratio between 
the populations of the colonies and the United Kingdom 
was 7:100 in 1841, it had become 21:100 in 1881. 
Entertaining the idea of an Imperial Federation, our sta¬ 
tistician thus estimates the balance of power in the 
imagined Federal Parliament. If every 100,000 of 
white population are entitled to one representative, then 
61 per cent, of the Imperial Parliament would be 
English ; the proportions for Scotland and Ireland would 
be 9 and 12 per cent, respectively. 

But the political interest of these estimates must not 
detain us from what is perhaps the most severely scientific 
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